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A Pmphylaofic 

The present invention relates generally to prophylactics, which 
are defined as subatences useful for defending or protectSng living things from 
5 being infected by and/or damage from disease, and include substances such 
as chemical compounds, compositions, materials and the like, and particularly 
to prophyiactics useful in animal husbandry and in particular to methods 
and treatments for improving or enhancing the health and/or growth of 
animals. More particularly, the present invention relates to methods of and 

10 treatments for reducing the adverse effects of illness in animals, partlculariy 
the deleterious effects of mycoplasma-induced diseases and related 
conditions in pigs by administering the prophylactic. In particular, the present 
invention relates to methods and treatments for improving or enhancing the 
animals' restetainoa against diseases Induced by mycoplasma and related 

15 organisms by administering betaine to the animals, particulariy as part of a 
feed supplement, so that ttie treated animals are less prone to being infected 
by mycoplasma and there Is significant improvement in the growth of the pigs. 
The present invention finds particular application in administering glycine 
betaine or equivalent chemical compounds either alone or in combination with 

20 other additives to pigs in predetarmined dpsag(^ or amounts over or for a 
predetemiined time Interval by including the betaine in the Ifeed of the pigs 
during growth to eliminate or reduce the damage caused by mycoplasmal 
infection. 

Although the present invention will be described with particular 
25 reference to the use of glycine betaine, hereinafter referred to as betaine for 
ease of description, as one example of tiie prophylactic admistered to pigs 
during their growth phas$ to significantly Increase tiie health of the pigs by 
increasing their resistance to the effects of mycoplasma-induced diseases, It is 
to be noted that the scope of ttie present invention is not restricted to the 
30 described embodiments, but rather the present invention is more extensive in 
scope so as to include the use of other chemical materials, to other ways of 
administering the chemicals, and to other uses of the prophylactics than as 
described. 

The cost of growing pigs to maturity ready for marl<et is 
35 considerable and for economic pig production it is essentia! that each animal 
matures quiclcly in as healthy a cdndiflon as possible, whidi includes the pig 
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being as disease free as possible. One disease or condition suffered by pigs 
relates to infection by mycoplasma or related origanisms, sueh as for example 
one or nriore of the otier mycoplasmal infections. Infection by one or more of 
the nnycopiasmarslnciijCQd diseasiss causes great economic hardship to farmers 

5 and th0 prolrt-robbing caps^ilKi^ of thesa Insidious diseases have been 
known for years. Although ifflcclhstlons against these diseases have been 
developed over the last five years, treatments based on the vaccinations have 
not been successful for a variety of reasons and these diseases are still 
prevalent due in part to the complexity of the mycoplasmal infeetjtMis since 

10 there are at least three different recognise] mycoplasma spedes of bacteria 
that cause disease in pigs - Mycoplasma hyopneumoniae. h/lycoplasma 
hvorhinis and Mycoplasma hvosvnoviae. 

Mycoplasmal pneumonia or porcine enzootic pneumonia, one of the 
more prevalent and insidious mycoplasmal diseases suffered by pigs, is 

15 caused by Mycoplasma hvooneumoniae . a mycoplasma which colonises 
in hair-like projections called cilia which line the pig's respiratory bact. 
The disease becomes doubly potent when the . cilia are destroyed, as 
this opens the way for more-d^dly secondary invaders to attack the 
pig, such as Pasteurella multocida and Actlnobacillus pleuropneumonia . 

20 Haemophilus suis. Bordetella bfonchiseotica . Actinomyces pyogenes. 
Streptjococci. Staphylococci and viruses which often exacerbate the situation 
into a severe pneumonia attack. 

Infection with mycoplasmal pneumonia is widespread, with some 
researchers calculating its prevalence at about 70% or even higher in swine 

25 herds, particularly in the United States. It is spread by direct contact betoeen 
the animals as well as through the air. Pigs of any age are susceptible to 
the Infection starting with those as young as 7-10 days of age, but symptoms 
of th& disease are not nomnally exhibited until after 3 to 10 weeks of 
age. Mycoplasmal pneumonia is a chronic disease and even though a high 

30 percentage of pigs are affected by this disease, loss of pigsihrough death due 
to the disease is very low, In general, pigs with mycoplasmal pneumonia 
continue to eat reasonably we!!, but do not grow at a normal rate if lesions 
are extensive or secondary bacterial pneumonias oojur. The more sever the 
lesions, the greater the effect of growth retardation or the like. Costs to the 

35 farmers assaciated with infection by mycoplasmal pneumonia vary as widely 
as the disease and animals Infected with Ms disease exhibit slowed and 
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uneven growth, decline in feed efficfency and the like. Additionally, the 
infection lowers the pig's resistance to other diseases so that the animal 
becomes more susceptible to Infection from other organisms, often with 
disastrous results. IWeasuring the weight of an individual pig at regular 
5 intervals is one way of monHoring the grow/th of the pig and can be used to 
record the effects of myooplasmal infection . 

in the past there have been many attempts to treat or cure 
this disease but unfortunately &t present adequate treatment of established 
myooptasmai pneumonia is not availaMe. Therefore, there Is a need to reduce 
■ 10 the chances of animals in general and pigs in particular contracting 
mycoplasmal infection or to lessen the effect of this disease, parHculariy the 
damage to the lungs of the animal, in the event that it is infected. 

A second mycoplasma affecting pigs, typically pigs weighing In the 
range from 7 to 30 kg, is Mycoplasma hynrj^inte which causes arthrltts and 
15 inflammation of the lining of the chest and abdominal cavity and membrahe 
which covers the heart, as well as the membranes around the testietes of 
male pigs being affected. Typically, the animal infected by this disease has 
lesions around the lungs, heart or in the abdominal cavity. Again, there is no 
aati$factory treatment of this disease on an individual basis. The effect of this 
20 disease can be monitored by measuring the weight of the animal as well as 
inspecting the condition of the lungs when the animal i$ slaughtered. If an 
individual pig fails to gain weight or has only a small increase in weight over 
the period it is being monitored, this fe an indication that the pig is suffering 
from some disease or other. 

third mycoplasma, Mvcoplasn^a hvosynnviaft causes arthritis 
in larger pigs weighing 40 to TOO Isg, which results in the pigs becoming 
very lame with swollen hock, elbow, shoulder or stifle Joints^ Although some 
treatments for this disease are known, the efficacy of such trealments is poor 
and about the only real method of eliminating mycoplasmal Infections of this 
30 type from a swine herd is through depopulation and restoclting with animals 
known to be free of tiiese diseases. This is an extremely costly and time 
consuming exercise. 

Thus, there Js a great need to prevent animals, especially pigs, li-om 
being infected by one or more of the mycoplasma Strains or related organisms 
35 which are responsible for the debilitating diseases discussed above and to 
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reduce the effects of any damage caused to animals by the mycoplasmal 
Infection suffered by the animals. 

Betaine has been used in the past as a feed supplement for 
pigt^ts and growing pigs to improve the growth ^nd oarcass qiuality of the pigs. 

5 However, no Investigatioris have been conducted to detemnine the eflect 
pf betaine in combatjng mycoplasmal infections in pigs, particularly in growing 
pigs. Surprisingly, it has been discovered that the use of betaine, particularly 
in predetermined amounts in feed stock, has resulted in significant 
improvement in the growth of pigs when exposed to infection by mycoplasma 

10 and/or when actually infe&lied by these organisms. jEven though betaine may 
have been used in past in connection with pigs, the inventory have 
surprisingly discovered a hitherto before unknown property of the betaine. 
This property which has been newly discovered by the inventors relates to 
using betaine to increase the resistance of pigs to mycoplasmal infections, 

15 and/or to reduce the damage to pigs caused by the mycoplasmal infection or 
infections from other organisms. 

The results of recent experiments have demonstrated that 
betaine plays a much larger role in the metabolism of animals, particularly In 
combating mycoplasmal infections and the damage caused by such infections 

20 in animals, particularly pigs, than would have been expected or could have 
been predicted, and consequently the Inventors have discovered the use of 
betaine has now resulted in quite large but totally unexpected improvements in 
the growth rate and other performance character'raitics of growing pigs When 
exposed to mycoplasmal infections or related organisms by the animals 

25 exhibiting an increase in resistance to mycoplasmal infection and a reduction 
in damage caused by such infections when the pigs are infected. 

Therefore, It is an aim of the present invention to provide a method 
of and/or treatment for enhancing an animal's resistance to mycoplasma) 
ir^ctton or related organisms and/or redudng the amount of damage done to 

30 the ahimai by the infection frirough the use of betaine or equivalent material. 

According to one aspect of the present invention there is provided a 
prophylactic against mycoplasmal infection or infection by related organisms in 
animals, which prophylactic reduces the chances of an animai contracting a 
mycoplasmal or related inliecUori and/or reduces the damage caused to the 

35 animal by being infected with the mycoplasmal or related infection. 
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According to ane^er aspect of the present invention there is 
provided a method of treating an animal to reduce the chances of being 
Infected by a mycoplasmal or related infection or to reduce the amount of 
damage caused to the animal by the myCDplasmal or related infection when 
s infected, comprising administering a therapeutic amount of prophylactic to the 
animal sufRcient to counteract the effects of tiie mycoplasmal or related 
infection. 

According to another aspect of the present invention there is 
provided a method of oombating Hie effects of mycoplasmal or related 

10 infection in an animal, particuiar a pig. comprising administering a 
predetermined amount of a prophyfactic or other disease fighting or disease 
reducing material to the animal for at least a predetermined time over a 
preselected period in order to effectively reduce or relieve the ©fleet of or 
susceptibility to mycoplasmal or related infection. 

15 Typically, the animal which can be treated by the prophylactic of the 

present invention is any animal, including humans. More typically, the animal 
is a pig, particularly a growing pig. Even more typically, the pig I? less than BO 
days old and/or less than 110 kg in weight. 

Typically, the prophylactic is a betaine or a related compound. 

20 More typically, the betaine prophylactic Js a glycine betaine (oxyneurin) or 
other tjetaine member compound or analogue. Other betalnes include proline 
betaine, 3-alanine betaine, tryptophan betaine, histidine betaine, 2- 
mercaptohistidine betaine, homostachydrine (plpecolate betaine) and the iil<e. 

Other prophylactics include glycine, methylene glycine, dimethyl 

26 glycine, glutamic acid, y-aminobutyric acid, trimethylaraine y-butyric acid, or the 
lil<e. 

Typicaiiy, the betaine is administered alone or In oombination wrfth 
one or more other materials. Typically, the other materials Include additives 
such as enzymes, antibiotics, vaccines, vitamins, and other medlcamente or 

30 other agents or auxiliaries, feed supplements, or the like. 

Typically, the other material or materials can be added separately or 
In combination with the betaine. Even more typicsatiy, the betaine and other 
material have a synergistlcally beneficial effect on tha animal to protect it from 
mycoplasmal or related infection and the damage cauised by such infection. 

35 Typically, the feed administered to the pigs contains upto about 

10.0 kg betaine or more per tonne of feed, more typically up to about 
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5.Q kg/tanne, more typically from 0.5 to 3.0 kg/tonne and preferably 1.0 to 
1.25 kg/tonne. 

Typically, the betalne or equivalent compound Is included in the 
feed supplement in a first amount for feeding to the animals for up to 41 day^, 

5 mpfe typically up to 35 daya, lypicstiy a grower feed which is fed to 
the animals initially, and in a second amount for feeding to the animals over 
the next up to 50 days, more typically 28 days, typically in a finisher feed. 
Typically, the first amount and second amounts can be different or can be 
the same. Typicaliy, the amounts are between about 1,0 kg/tonne and 1,26 

10 kg/tonne. However, it is to be noted that the duration of the grower and 
finisher periods can be any length of time. 

Typically, the betaine can be fed to the pigs at any time from birth to 
slaughter. More typically, the pigs are fed betaine from early in the grower 
phase to late in the finisher phase. 

1.5 Typically, the compounds and treatments of the present invention 

combat the effects of mycoplasma-induced diseases or disease? induced by 
related orgeniams, such as diseases produced from infections by Mycoplasma 
hyopneumonlae , mycoplasma hvorhinis . Mycoplasma hvosynoviae and the 
like. Additionally, the treatment of the present invention is effective against 

20 other diseases which cause lung damage, such as for example, pneumonias 
caused by other causes, dysentery, di$eases caused by camphylbeoter and 
.the like. 

Typically, the prophyiactic of the present Invention is useful 
against agenta that cause pneumonia lesions, such as for example, 
25 Mycoplasma. Pasteuretla, Bordetelia, Actinobacillus, Saimonella, 
Lungworms. Pseudorabies. Influenza, Migrating roundvi«irm larvae, and 
the iike. 

The present invention witl now be described by way of exampfe with 
reference to &m following example. 

30 

EXAMPLE 1 

An investigation was carried out to determine the effect of adding 
betaine or a related or equivalent oompound, either alone or in combination 
35 wifri another addlth/e or auxiliary such as an enzyme, to the feed provided to 
selected groups of pigs as a prophylactic against mycoplasma-induced 
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disaases in pigs, such as diseases caused by Mvcopiasma hvopneumoniae. 
Mycoplasma hvorhinis and Mvcopiasma hvQsvnoviae, particuiariy mycoplas- 
mal pneumonia. 

Details of the trials conducted in Ms invesHgation were as follows: 

.5 

Materials and Methods 

Design: 2x2 factorial. The respective factors will be enzyme 

(zero and 1.0 l<g/tonne) and iietaine (zero and 1.25 
10 kg/tonne). 



Animals required: 80 enfire male pigs with an initial weight of 30,0 i«g 
15 Treatments; The four treafenents will be designated as: 



Grower (30 to 65 kg) (41 days) 
A CGO Control male grower diet 
20 B CGP Control diet plus enzyme 

C CQB Control diet plus betaine 
D CGPB Contra! diet plus enzyme 
and betaine 



25 



30 



Finisher (65 to 1 10 kg) (2S days) 



E 


CFO 


Control male finisher diet 


F 


CFP 


Control diet plus enzyme 


G 


CFB 


Contaroi diet plus betaine 


H 


CFPB 


Control diet plus enzyme 






and betaine 



It is to be noted that pigs offered diete A, B, C and D above during 
the grower phase, which had a duration of the first 41 days, were also offered 
35 diets E, F, G and H respectively, during the finisher phase which extended 
over the next 28 days, which total the 69 days of the trial. 
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Duration: 69 days. 

Feed Provided: * Both baset diets were based ort wheat and mill 

5 mix 

* Basai grovi/er diet was formulated to contain 1 3,4 
MJ DE/kg and 0.65 g available lysine: MJ DE. 

* The diets were cold pressed into pellets. 

* The basal finisher diet was fbnnuiated to contain 
10 1 3.0 W DE/kg DE and 0.50 g available ly5ihe:l\/lJ 

DE. 

* All diets were offered ad libitum. 

* Colour grife were included in each diet. 



15 The measurements recorded during the 69 day trial were as follows: 

Measurements: 1 ) Measurements of the weight of pigs were talten 

bi-weekly and P2 and tall fat thickness were 
measured at the same time, 
20 2) Feed intake, 

3) Feed:gaiin. 

4) Final weight. 

5) Carcass weight. 

6) HC P2 and calliper P2. 
25 7) Dressing percentage. 

8) Carcass length. 

9) Midline back i^t thickness including the tall. 



I^asuits 

30 The results for growth performance of pigs fed with a diet 

supplement inolgding the betaine (Group C) were compared with pigs which 
were not fed with betaine (Group A) during the grower phase of the 
experiment (0 to 41 days) and are given In Table 1. The resuK for a similar 
oompafison for the intermediate stages of the grower phase are given in Table 

35 2, and the results for the finisher period (41 to 69 days) are given in Table 3, 
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During ttie various stages of the grower phase of the experiment, 
betaine Jiad a significant positive effect on growtfi rate and improved feed:gain 
in the period 1 to 28 days. Although the positive effects of betalne on growth 
perfDrmance tended to decline with time, betaine did improve growtti rate 
5 during the 28 day finisher period and was most effective during the last two 
weeKs of the period. The later period coincided with exposure to mycopiasma 
and it appoared that pigs offered the diets supplemented with betaine were 
less affected by the disease. Lung damage scores whidi were taken on alt 
pigs at slaughter also tended to be lower in pigs offered the diet supplemented 
10 with betaine. 

Some of the pigs involved in the trial were affected by mycoplasmal 
pneumonia during the finisher period of the trials, i.e. after about day 41 of 
the trial. These animals exhibited extremely low feed intakes and growth 
rates, "Hie pigs used in the trial were examined for Igng damage at the time 

15 of slaughter after about 69 days of being fed with one of the diets referred 
to previously, and the amount of damage to the lungs caused by the 
mycoplasmal infection was recorded as lung damage scores. The lung 
damage scores are provided in Table 4 and relate to the percentage of lung 
area damaged by mycoplasmal infection. 

20 As can be seen from the results of Table 4, the control groups of 

pigs (the group fed diets A and E), which weiB led wfth the normal feed stock 
only and no betaine or enzyme either alone or in combination, developed a 
lung damage score of 12.4. The group of pigs which were fed with the normal 
feed stock plus 1.0 kg/tonne of enzyme (the group fed diets B and F) 

25 developed a lung damage score of 8,3. The remaining two groups of pigs 
which were fed the normal feed stock plus 1 .25 li^/tonne of betaine (the group 
fad dieits C and G) and the normal feed stock plus 1.25 kg/tonne of betaine 
and 1.0 kg/tonne of enzyme (the group fed diets D and H) developed lung 
damage scores of 6.1 and 6.3 respectively which is significantly below the lung 

30 damage scores of both groups which were not fed with betaine, being groups 
1 and 2. with scores of 12.4 and 8.3 respectively. Thus, the inclusion of 
betaine, either witti or without another additive sudi as the enzyme being 
present, clearly reduces ijie chances of mycoplasmal infecfjon and/or 
the amount of damage caused by such, Infection and therefore provides 

35 an effective treatment to combat the effecte of these insidious diseases, 
particularly mycoplasmai pneumonia. 
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The administration of betaine either aidne or In combination witli an 
additive or auxiliary such as an enzyme, did improve growth rate during tlie 28 
day finisKer period and was most effjeciiye during the last two weeks of Vne 
period. The latter period coincided with the development of symptoms due to 
s the infection and the r^ults of the trial dernonstrate that the pigs offered the 
diets supplemented with betaine either alone or in combination v^th other 
additives or auxiliaries were less affected by the disease than pigs which were 
not fed with betaine. Lung scores which were talten on ail pigs at slaughter 
also tended to confimi that the amount of lung damiage was lower in pigs 

1D offered the diet supplemented witii betaine. 

Betaine enhances the growth pedbmiance of animals, particularly 
pigs, by altering the nutrient supply to the animals, such as for example to the 
tissues of the pigs. !t does this by altering the partition or distribution of 
nutrients between the different tissues of the animal, such as for example 

IS muscte tissues and organs, and by having diHerent utilisation rates of the 
nutrients at different locations in the body by favouring utilisation rates at the 
tissue level, in addition, pigs fed with appropriate dosages of betaine, either 
with or without other additives or auxiliaries being present, exhibit increased 
resistance to contracting mycoplasma-lnduced diseases and when pigs do 

20 contract such diseases they have less serious bouts of disease as well as 
suffering less damage to their (ungs from the disease. 

The described arrangehient has been advanced by explanation and 
many modifications may be made without departing fi^jm fee spirit and scope 
of the invention which indud^ every novel feature and novel comblnaHon of 

25 feattires hereindisclosed. 

Tho^ skilled in the art will appreciate that the invention described 
herein' is su$c^ptfi>le to variations and modtficstions other than those 
specifically described. It is understood that tiie inverttion includes aN such 
variations and modifications which fall wi^ln the spirit and scope. 
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TABLE 1 

Effects of betaine on the pen'ormance of male pigs offered feed ad 
Hbitum during the period 0 -14, 0 - 28 and 0 - 41 days (grower period) 





Belaine fltp/tonne^ 


a 


1.26 


10 


0-14 








Daily gain 


961 


101 B 




Feed inteke (kg/d) 


1.59 


1.62 




13 


Feeidrgaln 


1.66 


1.59 




0-28 






20 


Daily gain (g) 


871 


1028 




Feed intake (kg/d) 


1.83 


1.83 




Feeid:galn 


1.88 


1.78 


2$ 


0-41 








Dally gain (g) 


1010 


1063 


30 


Feed intake (kg/d) 


1.99 


2.00 




Feedigain 


1.97 


1.87 
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TABLE 2 

Effects of isetaine on the performance of male pigs offered feed ad 
libitum during the period 14 - 21 and 28 - 41 days (grower period) 



Betalnetoftonne^ 


S 


1.25 


14-28 






Daily gain (g) 


971 


1028 


Feed intake (Itg/d) 


1.83 


1.83 


Feed:gain 


1.80 


1.78 


28-41 






Daily gain (g) 


1098 


1137 


Feed intake (kg/d) 


2.34 


2.37 


Feed;gain 


2.1:8 


2.04 
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TABLE 3 

Efieds of betaine on the performance of entire male pigs offered 
feed ad libitum during tlie periods 41 - 55 and 41 - 69 days (fin feher period) 



Betaine fkaftonne^ 


s ■ 


1.25 


41-55 






Dally sain (g) 


910 


904 


Feed intake (kg/d) 


1.89 


1.89 


Feed:gain 


2.08 


2.10 


41 - 69 






Final weight (kg) 


95.S 


99.1 


Dally £^in(g) 


833 


910 


Feed intake (kg/d) 


197 


2.06 


Feed;gain 


2^7 


2.26 



TABLE 4 


Lung Damage Scores 


Group 


% of lung area damaged by 
mycoplasmal infection 


Fed diets A + E 


12.4 


Fed diets B + F 


8.3 


Fed diets C + G 


6.1 


Fed diets D + H 


6.3 
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Claims 

1. A method for enhandng an animal's resistance to infection by 
mycopiasma or other organisms causing similar damage and/or reducing the 

§ amount of damage done to tfie animai by the infection, characterized lay 
adrninistering a therapeutic amount of a prophylactic, which is a betaine or a 
related compound, to the animal sufficient to counteract ihe effects of said 
infection. 

2. The method aocordtng to claim 1, characterized in that the animai 
10 is a husbandry animal. 

3. The method according to claim 1, characterized In that the animal 
preferably is a pig, most preferaby a growing pig. 

4. The method according to claim 1, characterized in that the 
prophylactic agent is glycine betaine or otiier betaine compound, such as 

ts proline betaine, b-alanine betaine, tryptophan betaine, histidine betaine, 
2-mercaptohistidine betaine, homoatadiydrine and the like. 

5. The nrottiod according to ciaira 4, characterized In ttiat the 
prophylactic agent preferably ts gtycine betaine. 

5, The method according to claim 1, characterized in that the 
20 prophylactic agent is glycine, meflii^eae glycine, dimethyl gjypine, glutamic 
acid, gammaaminobutyric acid, trimethylamine gamma-butyric add, or an 
equivalent compound. 

7. The method accoreling to any of claims 1 - 6, characterized in 
that the prophylactic agent is adrainistered alone or in combination with one or 

as more other materials. 

8. The method according to claim 7, characterized in that the other 
materials are additives, such as enzymes, anitibiDtics, vaodnes, vitamins, or 
other medicafnents, auxiliaries, or feed supplements. 

9. The method according to claim 6 or 7, characterized in that 
30 the prophylactic agent and the other material have a synergistic effect in 

protecting the animal from mycoplasmal or related infections or the damage 
(^used by such infection. 

10. The meflwd according to any of claims 1 - 9, characterized in 
that the prophylactic agent is used In an amount of up to about 10,0 kg or 

35 more per tonne of feed, preferably in an amount of up to about 5.0 kg/tonne, 
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more preferably from 0.5 - 3.0 kg/tonne and most preferably 1.0 - 1,25 
kg/tonne. 

1 1. The method accordtng to claim 10, characterized in that in a first 
amount of the prophylactic agent is used jn a grower feed for feeding a young 

5 animal and a second amount is used in a finisher feed for feeding the animai 
during a finisher period. 

12. The method acoofding to any of claims 1-11, characterized in 
that It i9 a method of prophyia)ds or treatment of infections causirig damage to 
lungs, membmnes or joints. 

1<3 13. The method according to any of claims 1-12, {^laracferized in 

that it Is a method of prophylaxis or treatment of infections caused by 
Mycoplasma bacteria, such as MycopteiSfna hyopn&umonfae. Mycoplasma 
hyarhinis, Myooptasma hyosynoviae. 

14. The method according to any of claims 1 - 13, characterized in 
15 that it js a method of pnophyiajds or treatment of lung lesions, pneumonia or 

arthritie. 

1 5. A prophylactic agent against infection by mycoplasma or other 
orgar^isms causing similar damage in animals, characterized by comprising a 
betaine or a reiated compourtd. 

20 16. A prophylactic agent, which is a betaine or a related compound, 

for use to defend or pnalact an animal from being infected by mycoplasma and 

other organisms causing similar damage. 

17. Animal feed composition comprising a prophylactic agent, which 

is a betaine or related compound. In a sufficient amount for enhancing the 
25 anlmal'g resistance to infection by mycoplasma or Ptiier organisms causing 

Similar damage and/or reducing the amount of dfimnage done to tke animal by 

Ihe Infection. 
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